Accuracy of the electron's atomic mass has been improved tenfold by Changes in the state of the trapped particle are monitored entirely through small frequency shifts in its axial motion. This motion induces currents at~, which, detected as a voltage across a cryogenically cooled tuned circuit with Q -500 -1100, damp the motion. A coherently driven motion smaller than the thermal motion is observed by setting the detection bandwidth narrower than the damped axial linewidth.
A 10 times more accurate measurement of the electron's atomic mass M, has yielded a new value for the proton-to-electron mass ratio m"/m, . Precise determination of m"/m, is essential for the experimental determination of other fundamental physical constants, providing a necessary link between tests of physical theories and the analysis of experimental data. As such, mz/m, and M, represent important key inputs for the periodic least squares adjustment of the fundamental constants [1] . Increased accuracy has become crucial for maintaining the status of m"/m"previously elevated from adjusted parameter to input constant, in the next adjustment [2] and for extending the determination of other constants such as the Rydberg from the analysis of hydrogen spectra [3, 4] and the fine-structure constant from measurements of Compton wavelengths [2, 5, 6] .
Direct determinations of rn~/m, compare the cyclotron frequencies of electrons and protons in a uniform magnetic field, Bo The first su. ch precise determination [7] in 1978 began the fruitful use [8 -11] of the electrostatic quadrupole field of a Penning trap to alternately confine these particles to the same small region of Bo. Since that time, a 103-fold improvement in precision has gradually been realized, exceeding by a factor of 150 the best indirect determination [12] Fig. 3 . However, the independence (within~1 ppb) of the line center on the width is also shown. Power broadening occurs symmetrically about the center of the line, which is also found to be independent (within 1) of the same changes in C4, and particle number.
Corrections to co, must be made for the finite energies E"E"and E", before the E, excitation. The dominant terms in these corrections [21] are the same (to leading order in n) as in Eq. (3), i.e. , Bco,/cu, = Bcu, '. "' /cu, '. . 
